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Abstract 
This paper uses the annual data of 41 listed companies from electronic information industry in 2009, then for the 13 
financial index of the model sample, we adopt factor analysis in SPSS statistical analysis software and data 
envelopment analysis in DEA software and evaluate the operating performance. The conclusion of the study is that 
the whole operating performance of listed companies in electronic information industry is not on a high level, the 
differences of performance between companies are large. 
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1. Introduction 
With the accelerating process of global economic integration and information, electronic information 
industry accounting for an increasingly significant position in the national economic structure. Since 
China's reform and opening up, information construction has made considerable progress and electronic 
information industry is rapidly catching up the development level of advanced countries with fast 
speed.But compared with other developed countries, China's electronic information industry still needs 
further expansion and strengthening.The electronic information industry in China is of relatively low level 
of technology, poor R&D capabilities, incompatible market regulatory capacity and developmental speed 
and there are imbalances between different regions. 
Global economy experienced the most serious recession in 2008. In 2009, China's electronic 
information industry was in a more difficult year, the industry has experienced the first negative growth 
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since the new century, and has become the most obvious impact industry of the national economy. 
Therefore, this article studied the operating performance of 41 listed companies in the small plates by 
analyzing the annual report data in 2009, expecting to offer some help to the market regulators, investors, 
company managers and other relevant personnel or departments. At present, the main methods of 
performance evaluation are: Analytical Hierarchy Process (AHP), Fuzzy Comprehensive Evaluation 
Method (FCDP), Data Envelopment Analysis (DEA), Artificial Neural Network Analysis (ANN), Grey 
Relational Analysis (GRA), Cluster Analysis (CA), Principal Component Analysis (PCA), Factor 
Analysis (DRF). If we use a single evaluation method, it is easy to emphasis on one certain aspect of the 
evaluation too much but neglect other performance factors, can not reflect the true performance level of 
the evaluation objects scientificly and objectively. Therefore, we use the two methods of Factor Analysis 
and Data Envelopment Analysis to evaluate the performance of electronic information industries. 
2. Sample Selection and Index System 
This paper selects the annual report data of 41 listed companies of Eastcom Peace, HEDY Holding, 
Coship, Donghua Software, etc,in 2009 as the original data sources. In order to reflect the operating 
performance of the sample company comprehensively, the choice of indicators is in line with the principle 
of measurable, controllable and practical. At last, we chose the 13 indicators, return on net assets (X1), 
current ratio (X2), quick ratio (X3), total asset turnover (X4), fixed asset turnover (X5), earnings per share 
(X6), net assets per share (X7 ), provident fund per share(X8), net cash flow per share (X9), retained 
earnings per share (X10), total share capital (X11), total assets (X12), total assets growth rate (X13), as 
the evaluation index. 
3. Empirical Study 
3.1. Factor Analysis 
Factor analysis is a statistical method that using the idea of dimensionality reduction, start with 
analysing the dependencies within the original correlation matrix and attribute some variables with 
complex relationship to a few comprehensive factors. As a commonly used multivariate statistical 
methods, factor analysis can generalize and infer the few "latent variables" that are unobservable(also 
known as the common factor) from a number of "variables" that can be observed, with the least factors to 
summarize and explain a large number of observed facts.In this paper, we attribute 13 indices into a few 
common factors by factor analysis, in order to provide input and output data for the following data 
envelopment analysis(DEA). 
First, we use Kaiser-Meyer-Olkin(KMO) and spherical Bartlett test to test the applicability of the 
original data. The value of KMO is to test the applicability of factor analysis and Bartlett test is used to 
test whether the variables are independent or not by converted to X2. We use SPSS software to calculate 
the indices, the value of KMO is 0.63, larger than 0.6, and the statistical value of x2 is 754.867, the 
corresponding significance probability is 0.000, which shows there are correlations between the indicators, 
and are suitable for factor analysis. 
Inputting the data of the 41 listed companies into SPSS software, then use principal component 
analysis to extract common factors, we can obtain the eigenvalue and contribution rate of the correlation 
coefficient matrix, the total variance explained table shown in Table 1.We obtained the variance 
contribution and variance contribution rates, as well as the accumulative contribution rate of the factor 
variables through factor analysis of the 13 indicators. According to the minimum eigenvalue criteria, we 
take the eigenvalues greater than 1, so retained the top 5 factors and the cumulative variance contribution 
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rate of the 5 factors are 88.174%. The interpretation variance of the other eight abandoned factors account 
for less than 12%. So the top 5 factors provided enough information of the raw data, with good 
representation. Factor loading matrix shows the linear relationship between the selected principal 
components and the original target. The main component is a linear combination of original targets. And 
factor loading reflects the correlation coefficient between principal component and the original variables. 
The load distribution of the common factors on the original variables is not obvious, so it needs further 
factor rotation. This paper used the maximum orthogonal variance to rotate it.. 
According to the rotated factor loading matrix we can obtain that: The high load indicators on the 
common factor F1 are net assets per share (X7), accumulation fund per share (X8), net cash flow per share 
(X9) and total assets growth rate (X13), which mainly reflecting expansion ability of the equity and grow 
capacity of the company, so we named it as growth factor. The high load indicators on F2 are return on 
net assets (X1), earnings per share (X6), the total assets profit margin (X10), which mainly reflects the 
profitability of enterprises, so we named it as profitability factor. F3 has a greater load in the current ratio 
(X2) and quick ratio (X3), which are mainly used to measure the solvency of enterprises, so we named it 
as debt factor.The high load indicators on F4 are total equity (X11) and total assets (X12), which was 
named as input factor. F5 can have a greater load on the total asset turnover (X4) and fixed asset turnover 
(X5), which mainly reflect the company's asset management capabilities, so we named it as asset 
management factor. We can see the detail in Table 2. 
We make the collected raw data dimensionless by using the efficacy coefficient method. The 
dimensionless value of all the data will range in the interval [0.1,1].Growth Factor Score 
f1=0.3544×(X7+X8+X9+X13), Profitability Factor Score f2= 0.1903 × (X1 + X6 + X10), Debt Factor 
Score f3=0.1434×(X2+X3), Input Factor Score f4=0.1078×(X11+X12), Asset Management Factor Score 
f5=0.0858×(X4+X5). 
3.2. Data Envelopment Analysis 
Data envelopment analysis (DEA) was proposed by American management expert Charnes and 
Cooper[4]. It is a non-parametric econometric methods that constructing production frontier function. And 
it is a effective comprehensive evaluation that input multiple indicators and output multiple indicators. 
DEA is mainly used to evaluate the relative effectiveness of the unit in the same type. 
Table 1. Table of the total variance explained 
Factor 
Initial Eigenvalue Variance Contribution of Extracted Factor 
Eigenvalue 
Variance
Contribution 
Rate%
Accumulative 
Contribution 
Rate%
Eigenvalue 
Variance
Contribution 
Rate%
Accumulative 
Contribution 
Rate%
1 4.608 35.444     35.444 3.541 27.237 27.237 
2 2.474      19.027 54.471 2.292 17.627 44.865 
3 1.864      14.339 68.811 2.168 16.679 61.543 
4 1.402 10.782 79.593 1.773 13.641 75.185 
5 1.116      8.582 88.174 1.689 12.989 88.174 
6 0.867  6.667 94.841    
7 70.406  3.119 97.96    
8 0.121   0.93 98.89    
9 0.069   0.532 99.423    
10 0.055 0.422 99.844    
11 0.013 0.099 99.943    
12 0.007 0.05 99.993    
13 0.001 0.007 100    
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Table 2.  The explanation of the common factor 
Category 
Common 
Factor 
Explained Indicators Variable Naming 
Input F4 Total Equity (X11) , Total Assets (X12) Input Factor 
Output F1
Net Assets per Share (X7), Accumulation Fund per Share (X8), Net Cash Flow 
per Share (X9), Total Assets Growth Rate (X13) 
Growth Factor 
Output F2
Return on Net Assets (X1), Earnings per Share (X6), Total Assets Profit 
Margin (X10) 
Profitability Factor 
Output F3 Current Ratio (X2), Quick Ratio (X3) Debt Factor 
Output F5 Total Asset Turnover (X4), Fixed Asset Turnover (X5) 
Asset Management 
Factor 
According to a set of input and output observations, DEA adopt a mathematical programming model to 
estimate the efficient production frontier, then compare the decision making unit (DMU) with this frontier 
to measure the efficiency. The data envelopment analysis finds that those decision making units which 
were at the frontier are most efficient and set those efficiency indicators as 1.The DMU that were not on 
the frontier are identified as inefficient. In addition, DEA can also determine the suitability of the 
investment size of each DMU, as well as give its direction and extent when each DMU adjust its 
investment size. 
C2R model and BC2 model are the two most basic DEA models. C2R model[6] is used to assess the 
overall efficiency in the case of constant returns to scale. BC2 model is used to assess pure technical 
efficiency in the case of changing return to scale. We select C2R model and BC2 model to evaluate and 
calculate in this paper. 
According to the previous common factor scores, taking f1, f2, f3, f5 as output data and taking f4 as 
input data, in order to substitut them into the C2R model.Then use DEAP software to get the 
comprehensive efficiency of listed companies in electronic information industry. After that substitut the 
input data and output data into the BC2 model to get the pure technical efficiency and scale efficiency. 
We can see the detail in Table 3. 
The efficiency values in DEA model are range from 0 to 1, and the larger the value the higher the 
efficiency. Through data envelopment analysis we find that only seven listed companies of Latitude 
Communications, Join-Cheer Software, New Century, Wan Technologies, SUREKAM , AC Technology 
Development , GLODON are effective in terms of comprehensive efficiency, and the efficient values are 
1. Second, only the efficient value of Santai Electronic is much higher, reached 0.832. Most of the 
remaining listed companies’ efficient values are less than 0.5, such as Eastcom Peace, HEDY Holding, 
Coship Electronics, Donghua Software, MESNAC, New Sea Union, Wiscom System , Guomai 
Technologies, Hengbao Share, Sunwave Communications, Shiji Information, Invengo, Yanhua Smartech, 
Hi-tech Control, New Jialian, Wuhan Fingu, Dali Technology, USTC iFLYTEK, Orville Communications, 
Qiming Information, Key Bridge Communications, Taiji Share and NavInfo, too low.The non-effective of 
the comprehensive efficiency is caused by the non-effective of pure technical efficiency or the 
non-effective of scale efficiency.The part that was caused by the non-effective of pure technical efficiency 
can be improved by short-term adjustment. But the remaining scale efficiency non-effective part needs to 
be improved by long-term adjustment. 
Pure technical efficiency is used to measure that whether the input element in the process of mergers 
and acquisitions of listed companies can achieve maximum output or not. The higher the value of pure 
technical efficiency, the more efficient the usage of investing resources. Latitude Communications, Dahua 
Technology, Join-Cheer Software, New Century, Santai Electronics,Wan Technologies, SUREKAM , AC 
Technology Development and GLODON, 9 of them is effective, shown that they do not need to reduce 
investment and increase output. Expect that only DAS Intellitech has a higher efficiency, and the value is 
0.807. The efficiency values of the 20 companies among the remaining listed companies are less than 0.5, 
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which indicate that they should reduce their input or increase their output accordingly. The scale 
efficiency values of seven listed companies achieve the effective value, which is above tne production 
frontier, such as Latitude Communications, Join-Cheer Software, New Century, Wan Technologies, 
SUREKAM , AC Technology Development and GLODON. The pure technical efficiency values of 
Dahua Technology and Santai Electronics are 1, but the scale efficiency values are less than 1, the 
comprehensive efficiency values are also less than 1, which shows that the technical efficiency of the 
sample unit itself does not need to reduce input or increase output. The comprehensive efficiency value of 
the sample unit does not achieve an effective value(1) is because their sizes does not match to their input 
and output, they need to increase or decrease the sizes. There are 27 increasing returns to scale, 4 
decreasing returns to scale,and 10 constant returns to scale listed companies. 
Table 3.  The efficiency value of the companies 
Company 
Name 
˄DMU˅
Comprehens
ive
Efficiency 
Pure
Technic
al
Efficien
cy
Scale
Efficien
cy
Retur
ns to 
scale
Company 
Name 
˄DMU˅
Comprehens
ive
Efficiency 
Pure
Technic
al
Efficien
cy
Scale
Efficien
cy
Retur
ns to 
scale
Eastcom 
Peace 
0.225 0.307 0.732 A Qiming 
Information 
0.224 0.275 0.814 A 
HEDY 
Holding
0.179 0.225 0.796 A Dahua Tech  0.698 1 0.698 D 
Coship Elec. 0.095 0.134 0.712 A Wisesoft 0.661 0.736 0.897 A 
Donghua  0.124 0.135 0.916 A Talkweb Info 0.51 0.511 0.998 D 
MESNAC 0.108 0.114 0.949 A Westone 0.523 0.612 0.854 A 
New Sea 
Union
0.227 0.279 0.814 A Join-Cheer  1 1 1 C 
Wiscom Sys 0.383 0.448 0.855 A New Century 1 1 1 C 
Guomai Tech 0.196 0.247 0.792 A Antai 
Electronics 
0.832 1 0.832 D 
Hengbao
Share 
0.229 0.285 0.802 A SUNSEATele
com 
0.511 0.513 0.997 A 
Sunwave
Communicati
ons 
0.278 0.304 0.917 A Key Bridge 
Communicatio
ns
0.462 0.51 0.907 A 
Latitude
Comm. 
1  1  1 C Wan Tech 1 1 1 C 
BD Star 0.51 0.563 0.904 A  Integrated 
Elec. 
0.673 0.673 1 C 
Shiji Info 0.283 0.289 0.98 A Hanwang Tech 0.661 0.661 1 C 
 Invengo 0.198 0.292 0.68 A Taiji Share 0.49 0.495 0.99 D 
Yanhua tech 0.438 0.633 0.692 A Surekam 1 1 1 C 
Hi-tech
Control 
0.206 0.271 0.762 A New North 
Ocean
0.517 0.517 1 C 
New Jialian 0.315 0.468 0.673 A AC Tech 1 1 1 C 
Wuhan 
Fingu
0.106 0.115 0.916 A NavInfo 0.213 0.242 0.878 A 
Dali
Technology 
0.414 0.493 0.841 A GLODON  1 1 1 C 
USTC
FLYTEK 
0.316 0.373 0.847 A DAS Intellitec
h
0.729 0.807 0.903 A 
Orville
Comm. 
0.375 0.533 0.704 A      
Note: A: Ascending, C: Constant; D: Decreasing 
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4. Conclusion 
We can draw the following conclusions through the analysis,: 
First, in this paper, we adopt factor analysis to extract five common factors from 13 financial indicators, 
which reflected the input, growth capacity, profitability, solvency and asset management capabilities of 
the listed companies in the electronic information industry respectively. Then take the 5 factors as the 
input and output data in DEA model. After analyzed the comprehensive efficiency, we found that only 7 
listed companies were effective and the efficient value were 1, the remaining 34 failed to meet the 
effective value. This shows that the international financial crisis in 2008 did take a serious impact on the 
economy in China and the world economy is still in the depth adjustment stage. The performance level of 
the electronic information industry is not very high. The objective reality is that China's electronic 
information is big but not strong. For technological innovation, we should accelerate the establishment 
and improvement of the technological innovation system as the mainstay of enterprises, and the 
government should play a policy guidance and organization coordination role in the basic technologies 
and key technical areas effectively. For corporate strategy, we should accelerate to foster a group of 
multinational companies and international brands with independent intellectual property and international 
competitiveness, as well as improve the international competitiveness of China's electronic information 
industry from all aspects.We should encourage the business combinations and M&A which aim at 
improving the industrial chain and urge the funds, personnel, marketing and other resources to cluster to 
the key advantages enterprises, in order to achieve scale operation. 
Second, in the pure technical efficiency analysis, only 9 listed companies’ efficiency values are 1, The 
9 listed companies are Latitude Communications, Dahua Technology, Join-Cheer Software, New Century, 
Santai Electronics,Wan Technologies, SUREKAM , AC Technology Development and GLODON, This 
shows that other listed companies did not reach the effective value and achieve maximum output. Because 
of the low transformation rate in China's electronic information industry,we should strengthen the 
combination of the production, study and research, and give full play to the technology resources of 
scientific research institutions, colleges and universities as well as the business’ capital, market and 
production advantages.Complement each other and realize the industrial application and promotion of the 
technology.
Third, according to the definition of economics, whether achieved the scale efficiency refer to whether 
the state of inputs and outputs is optimal.Only in the case of scale efficiency the company's profitability is 
the best and the production cost is the lowest. According to the scale efficiency values in the DEA modle, 
we found that the electronic information industry has excessive investment phenomenon in the process of 
the fierce competition. The excessive investment of resources can not create scale efficiency. Therefore, 
these companies should learn from the experienced companies with efficient scale to improve the relative 
scale efficiency of their own development and maintain their appropriate sizes. 
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